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ABSTRACT : PURPOSE: To obtain the subject, component consisting of a compound having a specific 
structure and capable of providing a-olefin polymer having a high melting point, high 
molecular weight and capable of providing a-olefin polymer in high yield by combining 
with an organometallic component such as aluminiumoxy compound or a Lewis acid. 

CONSTITUTION: The objective catalyst consists of a compound of formula I 
[R 1 is 1-6C hydrocarbon or 1-1 2C silicon-containing hydrocarbon; 
R 2 and R 3 are 1-12C hydrocarbon or 1-20C silicon. -containing 

hydrocarbon; m and n are 1 -4; Q is 1-20C hydrocarbon, silylene, etc., for binding both 
rg-ig indenyl groups; X and Y are H, halogen, etc.; M is transition metal of the groups IVB to 

VIB of the periodic table] [preferably ethylenebis(2,4-dimethylindenyl)zirconium dichloride, 
etc.]. The compound of formula I is obtained by reacting, e.g. a compound of formula II 
such as 2,4-dimethylindene with n-butyllithium, reacting the product with a compound of 
the formula QCI 2 and then successively reacting the product with n-butyllithium and ZrCI 4 . 
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5^7 [0 0 3 2] 
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)V7 )V3i ~ V l±£fr&-mm&s±<0 h U 7)V*)V7)V* 

^At^, 5£Stfjarm i : 2 «jwt) iis^u 

cite, «) h'j^wrjR^^At^^p^ 
ro^^i^, (p) MJ^v:/^;Wy;U5r:^A<h;* 
^;y#p>&©&jft£i&&K (a) hu^^;py;p^n 

JEJ&ffcdc*, (n) hU^Wi^^Achx 

cm (Dit&mz* m&mm^zz t 

n. 3:&Hfca£ CIO CHI ] -V£>r>t>2tlZ>7 

)V*:tt>*>* MJ^^TJI^-^A. h f Jx^;V7 

$7<h 2> £ <h pJ^T 
[0 0 3 3] Jft5> (A) tzK&LXf&A (A) £ 

te, -f&X. [V] 
[00 343 

CK) e * CZ] c - [V] 

^e-^a* mj^jpt^x^a. n, n-^j*^\>i, 

7XU^A, V?U\±)\,7y*z^Ks i?zs?n^Jr 
is )V7 hg^x-^XTfc-^A, h'J^ 

^;v*x*— ^a, hu (v?^^;v^xzi;w *x*xi 

^?A* h'J Uf^7xXJP) ifrXxfc-^A. MJ7i 
~jl/x;i/7fr-r>A, hg:7x~7M-^yr:^A, HUx 
^jvoMfv-^a, tf'JU^A, &&zfmu->, 
s&f ^i'^->, nzfV^^-^y, frm 

[0 0 3 5] ±%1<D— &j£ CV] iZ$>ttZ>Z\Z'1*>ffi 
e<D7-*>f&ttX$>0, f&ft (A) &&m*tl1t}3lr 

*>m\zni,xtt7-*>£tLZ>&ft (-^izmm^: 
<n) not, m^t, mm*omtt&to7—*>* 

mm*) >(t&Qo7-*>. Gmv>&4t&®)7- 
mm7y^^z/{t^m7-*yf£.£&mj^n 



^frWicte, (-f) ^P^xr:^***, ^p^ 
^X (3, 4. 5- hU^M-p^xX^) 7=- 
P^X (3, 5-x (P g ^l^a^JI,) yx.- 
)V) KVm. t-K^^X (3, 5 -V (t - ^JP) 7 
x:x;P) fh7^X K>;5'7JVtD7ir 

ftvm. (a) T-h-7^^-;l/7JW^r:^A, ^P 
^X (3, 4, 5 - h'J^JP^D^^-;i/) 7)1* — 
*A* ^P^*X (3, 5-y (h'J7MP^f;W 
7x^71/) 7i^X^A, 5^P5^X (3, 5 - v (t 

^ - :?x-jio 7)V i-^A, ^p^x 

^Jl^a^xXJU) 7Jl/$-^A, (A) T-h^^x 
Z^Vtfg^A. ^P^X (3, 4, 5 - h'J7;^D 
7iX;H ^(J^A, fh7+X (3, 5-y (S>J7 
)U*u*^)l,) y^-M #g^A> ^rP^*X (3, 
5-^ (t -y^JV) ^x-;|/) #0^A, t^P^X 

(^>^7Un7xZJW ^f'J^A, (~) fh77 

x-jwg>, ^p^x (^>^y)U^-ayjL-)i) g 
(*) fh77xxjmi> 5^P^X (^>^7 
)U^ay tsg, (^\) fh77xz^7>ft 
^? rh7^X (^>^7^tD7x^) 7>5 1; e 

>, (h) ^r^^U- h. t 7>^r77^L/-h, ^j;kA*H 

[0 0 3 6] ZTz. ;KX^, mz&ft (A) 

$n^. JWttKte, K) h>J^x-;^^^, hg 
x (3, 5 - ^7;u^-n^xnjp) MJX 

>^7MD7xXjV) ^^^CDW^I^^^^, 

V^->^A, ^fkH^fbT^^^^A. mt-W^is 
^A7\-f H^-T ^^V^^>-^A7N^ KD^ + y 

^Ar;H3^^>H. M-7ny^A7;^ + yH^© 
&JE/\P^r>te£#>K (7\) ->g^-T;i/5^, 

[0037] dn6^-r^>^ib^^;i"i'xi^i^ ^ 

^ (B) iLTMTfflV»5Cit>TtSl. 

^ Cin , cm ) Civ] (or;p^r.^A^-> 

7UT^^n«>A. ^®8&r;W^;UT7l/^n->A^y'/\^ 
-f P. ^SfcWi7)V*)V7)V^~V2*is/\y<1 
teRT^i^^^T^a-^A-fex^A^-f p, fte»^tc^ 

n^CDiSSr^^^Ox-^t^o^tjCO, /ti: 

A«hU^f;i/7;^x«>A» h gx^yji^ — ^ 
a, h u v^5 1 ;Pr;i/^n-t7A > yx^7;v^^ t 7 

A7x^yF, y^^7;^X^A^D'JK^Ot 
50 _h^0^5> (A) 43ct 
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ttf&ft (b) m£Wto-e$>*MtmttW9i*v* 

1£2>Z.£\Z&K>f$2>ZL&X&Z>. 
[0 0 3 8] *&m-V®.MTZ>I$.tt (A) &&Ztl£ft 
(B) ©«Sfttttf*T*S. fll*t*^*Sm&<25Jg#, 
(A) CD^fflg^^M^iLTI 0-'-1 0 

2 s u^r;i//u y h;Ko*BKrt*W*u^. y;i^x«^ 
A:**Mfc£4fc<m§^A I /&#&JS(D^;W*ttel 0 0 
1$te3 0 0J^_t, CO«5ffl^« : A,TffflV^nS<, - 
&fo (B) LT>f*>ttfc^ftS^HUM'XK* 
^MiJSi^^JHttO. 1-10 0 
0, £F£b<teO. 5-100, $^i:»^l<«i- 
5 0, <7)*OTT&ffl£*l£o 

[0 0 3 9] 2f:«WO»«ltt, fcft (A) (B) 
IDT^S^ fifcft (A) (B) ^JfJDX^^l^^ 

pji£^hj&^> (tt^^) tLx\t. w*.t*H 8 o. 

[0040] ^-u^^x^m^^cneofiiiat^^^ffl 
-T*£€ri::WU j*a (A) *5<fctf (B) liE/StiicM* 
\zMALXt>£^V. (A) *3j;tf (b) £^<£*g 

ffim&&Trttxm^2> z: t *>xz z>. 

& £ m tc mm £ ^ « ^ 3 a>t & 

[0041] &mmtt<Dm£<Dmmtii>xiz. 

[0042] 7 8-2 0 ot:^, 

<«-20-10 OX:, X$>Z>. Kfo&<D*\s? J >JE 40 
lCttf*tCfflKtftJ&:V>ai. b<te#JE~5 0 Kg/cm 2 

[0 0 4 3] ffi£fc»UTl*^&©#«, «A« 

Wi*#©$A, tC<fcO#T«ffl 

[0 0 4 4] *^0D®$S£^«tOm^^>a -tl/7>f 
0, ^U<li2-10, (Da ■tl/7><>'C&5. n 
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*£H!¥6- 1 7 2 4 3 3 

- 1 - ^>^>. 1 - 'v*-fe>. 1 - ^^7^>. 1 -5 s 
-fe>. 1 - H^-tz>. 1 -fh^TtX 1 -^if^ 
-fe>, 1 -:*^x*te>. 1 - x-f a -fe £Hc£? 

[0 0 4 5] 2;}^ 2tc^W<75ftt«tt, - 4 

*^X>, 1, 4 -^yXX 1, 8 - J T^X 

[0 0 4 6] 

<^5B^J-i> 

Cx^u>fx (2, 4 - s^^;K>^x;i/> >?;io 
[0047] 5 0 omi^r^xMJE^s^-Cv ramit:^ 

(^) ©2, 4 - ^^^-f>5 s >4. 7 6g (3 3mm 
ol) £8 Ornl^h^t: Fn^^>{C^L> - 50t 

^SK2 im\*®^<r)£&L!&®mmzffiTi,rco mrfe 
T®&u*-c&i&u muximmmmt, w-20 

•CfcyfraflU 1, 2-y7'0 ; EX^>3 1 lg^o< 

^\^>T^iHiiit#L%:^LT, trx- (2, 4 

- V* ^)l<>1 >=t—)V) X^ > 3 . 5 g ££^ o 

[0 0 4 8] Jiis^^T^ch'x (2, 4 - >?^^;w-r 

>^x;U) X^>2. 2g (7. 3mmol) £fh7tK 
D77>7 0mltC^*U, - 5 OtfiTFlC^U n- 
^UWAOl. 6MA^>^9. 2ml^i0o 
<DtITU. MT?3«p[W««^, *y;^x 
OKI. 6g (7. Ommol) /fh7k h*D77>6 0 

ni»ttiz«>o< otiTU swm Jttffc:**^ 
n^k^fz. m^x. h;ux>$ia 
A.W»«ft^»IL» ffita»cr^Sfl:**T. l. igo 

[0 0 4 9] me»tlfc^^X^W>hfX (2. 4 - 
^fM>T-;W y>3X^^a'JHTSoT, 

X^A4 8. 2 gSrfrt?h;i/X>^5 6 5ml£, 
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mmz&xvtz.. term, ®^<r>±2 sx^iznuL. 

mm\Z2 7. 3ng/mi (2. 7w/v%) Tfeo/;. 

tfX (2, 4 - xpt^W yjl/3ZC/Ay^ 
hfUV^^AUT^-K^U-^H^TKg/ciD 2 -G 

n^titc. mmm&\*3 5 ixg/ g ■ z r ■ is-e&o 
C0050] #y7-©ft^fitti 1. 20x1 a? 
tas) tt^j 153. 4 < c*r^o/co 

<Jt««- l>x^u->fcfx (2, 4 - S^^JWf >5= 
x;V) >?;HJ-*AS^DU FwftfrDlC x^W>t: 
X (-f >^x;P) s^lox^Av^DU F&Jfl^fc£W 

one*, so. 9gco^uv-^e>nfc. Ms&£f£ti 

4 4 5kg/g • Z r • ^"C^o^c #U 7— 0ft¥J£& 
T»i2. 13X10 4 , »«»*B2. 04, ^ 
temi 3 5. 2fC^o^ 30 

[0051] z<n*><D\t, ms&LM, tomm&ifittw. 

<#&#J-2>X^l/>t:'X (2, 4-^^^;w>^ 
x;iO ^nz^^nu FtOftbOKx^UVfcfx 
(2 - *-^JW >^XJU) ^j-OA^DU 

<it&#f- 3>X^W>tfX (4, 7-^^^;W>^ 
x;P) x^A ^ n 'J KSrOrganone tallies CD19 

92 (11) 2115~2l22tZ&^T£j£bfcc 4? 
[0 0 5 2] _hieT^^L^:X^U>tfX 
(4, 7 - S^3 L JM'>5*XJV) S*;Unx»>Av£mU 
F£ 1 /zmol £T^5fceU- 1 tR-^tt 

<^«i^-2>^^- i com&Mmz 7or k-t 

<Jt^fiBJ-4>Jt^- 2<DS^^$r7 OriCt-^JW 
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<mmw-3> 

^bfcffi^&lTS^n>^>+h-M0 1 OOOml^ 
afc*&.tffifc&&L;t h;VX>l 0 0ml££AL 
fco #C^T, 2*CD^TD-hcO-^l^ MJ^fJPT 
MZ^AO. 7 2g (1 O^U^W , h'J-fV^? 
JUTJPSX^A 1. 96g (10^'JW £MUX> 

5 0m]i:^u teco— ^^figfD^K^^rcDN;i/X>^^ 
AU 3 orco^TT'tl^TVl/^x^A^R^fa 

tfxy<< — KUfco 7y-k^t^ 5 0t:(c#MU2 
i i3 cNMR^itim, jwust-rv^/ws 

1. 1 6 : 10it^ofc B Jfc, "Al-NM 
R^Lfc^i, 1 7 9ppm \Z*r^ti)\si/y h£fc^> 

^ft«is6 i 9 6Hzoe-^^^x^ h;ujw§*n 
/i>^My^P7;p ; e+^>&2 o^u^;p 

*5£tfX^l/>tfX (2, 4-^^;w 
>^x;p) y^z^Ax^DU K£2 ^mol £ALT 

[0 0 5 3] 1. 3 U y Y)V<DtitWtt-h>? 

^ v:/^;u7;i^*i*>chx^u>tfx (2, 4 - 

5ml (fi£# (A) Mtl /zmol)i$AU #C^T*£#:7* 
ntri/>^6 0 Oml^lAUfc^ 7 O'CtCfmL mPfl 
m^f^^fr^cofec ^(D^, 7 7. OgCDtfUV- 
fimWZtLtz. ^ot, «5&£f4l*8 4 6Kg#'J:/n/ 
g • Z r • &*T&^/to #UV-Oft^Mitt6. 
17X10". #^ffi#tff (QI) \%2. 6 7, fifi^li 
15 0. 4X:-C&^Tzo 

(y>^y'Jl/>ex (2, 4 - >^X 
JU) yj^-^Ay^D'J Kav&fiK) 5 0 OnitfyXm 
S^^f-e, 2, 4 - > ? >5 L ^^>^>4. 7 6g 

(3 3mmoI) $r 8 OmlCO^ h^t h'P77>t:^§l/, 
-SOraTtC^T, n-7-^'J^A0 1. 6M 
^f>M2 ljDl&Hp-?< D<hK^Sf*3irj«TU 
fc. «T»7ffcfflBi:T?IHaU fiflTlNHIHSmi. 
MtX- 2 0t:iC^b, y^fjky^DDy7>2. 1 
g^<0<h^TU ^i&Tl 2^RJ1ff|^Lfco 
^7^. 5 OmlO^c^lJUU, &mVX 
V*^)V¥* (2, 4 - *>**)},<i >t-)V) i/'yy 
3. 8g§fc. 

[0 0 5 4] _tSa^ST^^^^>IVt"A (2, 4 - i? 
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> 7 OmKC^U ?££PT. n - ^JWJ^A0 1. 

fflT*3^fiH&Jm 0M^nz'!;A2. 6g (11 
mmol) /T-h^fc KD77>6 Oml^iC^o< OtjSl 

U ^Uizr^Mk^^x. o. 4 5g^M^§ 

(2, 1 - ^^-f >^X;10 yj^-^Ay^D'J J0 
Cfi^.l I^I/>k'X (2, 4 - V^JVOt—M 

7s (2. 4 - >-x-;i/) yj^--)Ay^o 

■JF&JHU. (B) £ LT^JS^J- 3 \Z&f&L7t* 

1 0m no I Jfll*&#»tt*lfi«- 1 tR^fcS^il^S: 
fT&o/c. COJKtife, 3 0. 4g£D^'JY- /^£ft, 
»«ttffiftttl 6 7Kg/g ■ Z r • fK5T£>o#:« ^U7- it? 
<D&¥&)ft^miZl 1. 4X10 4 . 4H t fi^^tt2. 

8K 54. 3tr?*:?;fc. 

m-A tmmzm&m&&ffuvjt. ^<d&^ 37. 

3 gC04*UV-^f#^n> ftfe&igtett2 0 5Kg/g • z 
r -BJTifcofco *'j7-Oft^Wltt4. SOX 
10 \ »«^tli2. 7 2, IfcAttl 4 1. 4tt 

<Jt#0iI- 5, 6 >v ? ^^;i/->U U>tfX (2, 4 - v 

\Z, V*3-)\,is*)V»Z7, (2 ~ t^JV-t >t~M V 

<^^J~6> 
Cx^l/>t:X (2, 4 -^^M^^tX^) 3»m 



50 



-^Av^^PCD^) MC^^bfc3 0 0mltf> 
77X313, JKjTKR^^Ufc^X^X-T-JH 0 0 
ml*5cfctfgSSg#|- 1 Tf^X^I^fcfX (2, 4-^^ 
fM>f^) yJ^^Ay^PUHO. 95g£ 
#At, -5 0r..WTtrMLfc 5 1. 5MCO 

^^U^^Aco^x^x---7 L ;l,|&^^4nil (6 ^ 
U^Jl*) ^yXfJH-T)H OmlJlffifr&L 1 5#58 
T^Lfec y^-F&T^ llMI*»ttT- 1 O'CS; 
T#iSU *&^2l^m^ltTl OtST-ML^f, 
J£fS£frfto£:o Sifti&T^ 0-10tTyX^x 
— 5^P£®£U &^T^*§JM,Lfcn -^>:?>£5 
OmlSDATl 0^PJ3^bfc o Hrafl&£«»JLfcSL ± 

*fc»Lfc», «&*£L 0. 3 5gOXfV>fX 

(2, 4 - ^^^ilz-f >^x;p) 

cyDeuxot^ _htd-r^rcx^i/>tfx (2, 4 

- ^^^;i/-r >t^x;p) ^ji/zi-^A^*^;!^ l umo 

fr&ofc. Sg^^^2iC^fc 

<^SS^J-7>g|JS0iJ-6Tf#^X5 1 U>tfX (2, 4 

- s^^K >^-;u) ^az^Ay^fM 5 umo 
1 *5i;tf3CV — T^/tt$&(D (y/Wr:^^A) 

<^5£^J-8>|l3SCT-6-C#feX^U>t:X (2, 4 

- >^x;U) ^JVnx^Av*^;i/£2 /xmo 
l , y^wz'jz^Aff^+x (^>^^;i/^n 

7xXit,) ^V— h^lOximol , WMJXf^rjP 
5-^A^3 0 0 wnol ^At"£^«^§0V- 6 <h|ej 

[0 0 5 6] 
[111 
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